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(54) Title: CROSSLINKABLE POLYSACCHARIDE DERIVATIVE, PROCESS FOR PRODUCING THE SAME, CROSSLINK- 
ABLE POLYSACCHARIDE COMPOSITION AND MEDICAL TREATMENT MATERIAL 

(57) Abstract: It is intended to provide a crosslinkable polysaccharide derivative which has at least one active ester group capable of 
reacting with an active hydrogen-containing group introduced into a polysaccharide side chain and is usable in forming a crosslinked 
product via the covalent bond between the active ester group and the active hydrogen -containing group as described above, when 
contacted with water under alkaline conditions; a composition containing the same; and a medical treatment material. This crosslink- 
able polysaccharide derivative fulfills clinical requirements in adhesive force to tissues. From the viewpoint of safety, moreover, it is 
free from any risk of infection and so on caused by using a non-biological material and shows lowered toxicity caused by using a syn- 
thetic material per se or its decomposition products. Further, this crosslinkable polysaccharide derivative is biologically absorbable, 
lessens pretreatments to be performed at the proper timing during an operation and enables quick emergency response without resort 
to any special devices. 
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spj§^ftdS5, ooo, io, 000^20, ooo^yto-^i 

^5, 0 0 0, 1 0, 0 0 0£fcf22 0, 0 0 0©^D to-;«yxf k 
v jf y 3 _ /V ^|gp^ 4 o^T^Cf^i^ttSllW^t^ 1 0 , 

0 ootfc»2 0,0 0 0©^^y^!) y—/]/mtfV^^?*V 

M-W. 4 o©*#Ict =• y at^^SWtW^?** io, 0 0 0 Sfctt 2 0 , 

/l-SSr^-rafiiW^*^ 5 1 0, 000 *^ttt 20, 00 0 (O^^-t 

-ip^^^^s io, oo o *fcte 20, ooo ay^y-V y -fen— y 

rjtifcSpi^^f-S (weight-average molecular weight) J i^^-^O^p 



ffi-TSo tefcs ^i/H-^ttSM^^H*^ (io'o%) ^ri, 

y a— #!l;fc.f£% Poly (ethylene Glycol) Chemistry: Biotechnical 
and Biomedical Applications, J Milton Harris US, Plenum Press, NY (1992) 
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*fc* B*4AflttkJ:tU (f^7^ hHGEO 

-2 0TEA, fy^hPTE-lOTSH^) i: VXm*rfZ> ^ £ ^-c# 

<5o 

(a) t*°y-^- (c) t^^^xt^^mmsm^ 
—/^m^-tz hv* ?-x2-~jv^? yip e 3 o©**i-7 

y^y b-;HPEG^ 8 oO^f t-Mlrtt ^ D t d 

GMtts Tfl/7%-y. wr^s =>?-^ *yps^ 
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>\ ^V*5«t^/lx7j?dr^^ (CM) ^^fejfeS^bjlWfih/S^Jfc 

<it>io^y-7- (c) fcgtt^^Wb^^ 

^Ti"5 h y ^ ^n— Aoi^ >-^p E G^^#, 4 oO^Bti:^-^— )V&&frtZ> 

V * V b —/VWP E GWmW, 8 o<D5»i;:^^-— A*«r*r*-5^MJ-^ y -fe n 
— /V§!PEGBi3Mk 8 o©*«|c7 5 ^ SSrf 1 ^ U ^ n -/HP E 

(C) t^tt^r/WkCMf^ h7yiOlI^:„ 
2 o(D*Stft- /l^tr-lTi~5 3^ ^ y = — /I'M. P E G^Sttfc 2 OCD 

15 -/Vl^tt-S h y ^ f n-/vx^ E 3o©»75ySI: 
^Tt"3 h y ^ tf-n—frzct yiPE GBISttk 4 o©«lCft-/VS?rft5 

s<^f^y*y b*- A-MPEGfi^k 4o©^ffli7 5 / S^tts^^^x 
y^y h — /ugip e GfNWfc 8 o©5l^»c^:^A**:*i"5^ ! *1^ y * n 
-/UPEG^, 8o©»75 / S^rtt S^^t ^ y t o -/H P E 
20 GB!3f#\ 7/V7*5 ^ Hrf-lSs = 7— <7*>\ tfVVi?^ ^f-^ ^rht 

(C) m^^MtCM^y l/b om^to 



WO 2004/081055 



PCT/JP2004/001958 



33 



10 



15 



20 



y ^ y h _,^gg p E Gff 8 oO^SIuf^S^tS^^t^D * 1 3 

-/vm p e G-mm, 8 o©^i^r 5 7 s^t s^t ^ y ^ p ->vm p e 

GfHIfc T;^5y. 37-^ ^f^s. 

( C ) £ iS^* 7Mb CM t K n S^^;* * — ^ i: Gtfa^fro 
W**K:«— /uKSr^i-SMW^f*** l . 000, 2, 000. 6, 
0 0 o^fctei 0,00 oo^^i/yv 3-;HPEG^, M^t-T 5 

;»*t51iWWi. 000, 2, ooo, 6, oootfcftio, 

0 0 0 vz/Jf V /v-?SP E G^^f£, 3 /t"K£r^i~5 
:¥*&^*fi $ 5, 0 00 £fc{31 0, OOOOh^fP-^^PE 

GfiiJMfc 3oo*jm:7 § y^Wli^Wi* 5 ,■ ooo^fctti 
0, oooohy^fp — /icr. * P E GWMfcs 4 o©**^*^ 



ttSSfslWWS, 0 0 0, 1 0, 0004^20, oooo^y 
ir o -/Wffl P E Gff #ffc, 4 otf>*$§§t-T 5 / 5 , 

0 0 0, 1 0, 0 00*fctt20, OOO^ytP-^lPEG^ 4 
oca(cft . ; H^t5SiWi^l 0, 0 0 0£fctt2 0, 0 0 
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10 



2 0, 0 0 0 O^^t ^ !J t n-;l/lP E Gfi^fc'i^ 8 0©^}-7 5 / 
&*T$-5£*W#^F*5 S 1 0, 0 0 0£fc«:2 0, OOOtD^t^Ho- 

y-v— (C) bft^^TMb^t^t 

M^lC^/H^ttSlt^^t^ 1 . 000, 2, 000, 6, 
0 0 O^fc^i 0, 0 0 0©sf^P 3-;VlPEGilft> K*Sg}CT5; 

/as*5ftrt"SMPF*a^*35 s i. ooo, 2, 000, 6, ooo^fcraio, 

0 0 0 GO^^lxi/^y a^lPEGfl^ 3 OO^tf t-/Hl:lrt 3 
jjpy&S^TJbjS 5 , OOO^fcttlO, OOOOhD^fo-^^PE 
G«|S**, 3 7 5 7 S^ttStt? 5 , OOO^fcttl 
0 , OOOOh!) Hf-xi—fls=.& y^P E Gffagffc, 4 oO^SBm^-wi'sES: 

^i-^fi*^^*^ 5 , 000, 10, ooo*fcte2o, oootos^y 

-fc o —71^ P E GtfSiJMk 4 o(D«HdT 5 7 m^"t 5 , 
0 0 0, 1 0, 0 0 0l£fcte2 0, 0 0 0©^ytP-MPEGf|^ 4 

oo«l^t-;vl^ft51i?Wi^i o, ooo*yttt2 0, oo 

spQfrHk&lO, 0 0 0£fcli2 0, 0 0 0O^xU7UK;HPEG 
ffijjft:, 8 o©«lcf t-M^tt 511? Wi^ s 1 0, 0 0 0l£fcte 
2 0, 0 0 0(D^*1)-iyV±v—J^P&GWlMW&&Xf8^(D3^\CT^/ 

10, 0 0 0 2 0 , 000 oy^tt? V -ir n — 



15 



20 
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35 



mz^-/\-m^m-r^M*.^^mn, ooo, 2, 000, e, 



10 



15 



ooo^fc^io, 0 0 o©xf vy^D 3-;vSPEGii^ Fosters 

5 /S^ft^li^Wl^l. 0 0 0, 2, 000, 6, 000£fctel0, 
0 0 0 (D^f- V E G^^|£, 3 oO^glCf-t-M^ttS 

5* 0 0 0£fctel0, ooo©hy^fo-^^PE 

G«§3Mfc 3 o©*«lC7 5 y S^f 1 5li^^» s 5 , 0 0 0 Htfcte 1 
0, 000©M)^fn -;vx^ P E G^a»#:, 4 -Otf>5fc!$(-^~- 



Wr^mi^^ft^S, 0 0 0, 1 0, 0 0 0£fcte2 0, 00 0<Di??V 
^ a _„^y P e Gmmfc. 4 0<D^i-T 5 7 S^r^-T ^>»W^*^ S 5 , 
0 0 0, 1 0, 0 0 0lfcfcte2 0, OOOO^y-ir^-^MPEGSl^, 4 
0 ^ (:f ^|^t5WWl 0, 0 0 0^fc«2 0, 0 0 



Jpi%ftTA&1 0, 000£fcte20, 0 0 0©^x^y F-/VSPEG 

fiaffcK So^^ft^S^ftSliTO^l^i 0, ooo^fcte 

2 0, 0 0 0 (Z)^^t ^ y t o-^SP E Gli^ctU 1 8 0©*^tT ? / 

sa*¥^^*^ io. ooo* fete 20, ooo <d^*-*? y -fe n - 

/vMPEGfl*#:^b^'5^^il^^^< it (C) i?£ 

20 t£^*7vHt;:7>7 > i ^t^o 

^^^-^S^-r^M*^^^*^ 1 , 000, 2, 000, 6, 
OOO^fcttlO, 0 0 0 O^f V E Gm^fc, M^f-T 5: 
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/ iSSrtt 5lt¥Wl# 1 . OOO, 2, 0 0 0, 6, OOO^fctelO, 
0 0 0 <D=^*f- UlsPV^ — /VM P E G^figffc, 3 o^ftra^^^S^-^ 

Gflgfefc 3 OW^ICT 5 / S^f t5li¥^^t^ 5 , OOO^fetel 

5 0, 0 0 0(DhV ;vx^ySPEGli^ 4o<©*SBH:^^-^3£Sr 

^t-Sfi*^*^?-*^ 5 , 0 0 0, 1 0, 0 0 0 £fcf3:2 0, 0 0 0©^!) 
ir u — /V® p E Gff 4 o^^lCT 5 / ££3rf-5 ItWP 5 , 
0 0 0, 1 0, 0 0 0£fcte2 0, 0 0 0©^ytP-MPEGii^ 4 

-o<JD^{c^-/vs^^r-f-5*4 s P^ : ?-*^ io, o o o t-itn 2 0 , 00 



W^fti s 1 0, 0 0 0^fcta2 0, 0 0 0«V<^*y^y HASPEG 
&m£> 8 o©^l:ft-^S^ft5ti¥Wi^ 1 0, 0 0 0 * fctt 
2 0, 0 0 0(^^^r-^^y-fe'» :3 '-^MPEG^^#:*5cJ;t) ? 8o<^^C^T5: / 
^-T^fi*^^*^ 1 0, 00 0 Izfcte 20, 00 0 <^^^U -feo- 

15 /\,mpEGmmm*bftz&7!>>hmi-£tiz>'J>te< * t> 1 j> (c) 



#8»H*fc (SD) (A) (C) (AP) tOjft^Jt* (S 

D/AP) (3, SD/AP = 20/8O-98/2 (W/W) 

1 

20 (C) ©MfcJ; 5 (A) ^iB^^^#fetbH< % 2® 



) 
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m, VMMs mm. mmu * ^±n, mm. 

wm. mk tm. mm\. ***** mm±n. mm, mm. * 
mam. mm. nmm. mmm&m?bnz>. ztihvmmn*. i«m 
mx% 2mu±.&ffi% i-xtiim-t z> - 1 &x% 

(a) <%K?t$u ^y^- (C) (Dimw.^^fimu^ — ^ 
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m& (a) <D7mmz, »i-8o% <w/v) tfc5^i«t<> # 

y-v- (c) otR^«> sg^ i ~ 8 o % (w/v) -efc5o^^uv\ # 

{c s #y-^- (o ^^-rs7X{^ pH7. 5~io. s iz.mm^tc7k-vh^ 

&v> 0 #;&SS§9f# (A) <D7km$k (C) OTK^i^^s *J&#J 

te&mmmfc (a) £*°y-^— co a^fc^fds^o. i-so% (w/ 

X%Z> 0 ^(^m, tK^^LT, MT&<DvHm&?)$:@iR1-Z>Z.k&X*£Z> 0 pH 

fl^rO fc^ pH7. 5 — 10. 5 <D7kmfcX& Z^k bV \ v"— h 

^mmmvt (a) sttm^?;*^ %mm%wim<D 

(C) ^r^^^S^Xfl^T^^n^o ftfl5^«xa«^ 0 y ^- (C) 



I 
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5 ^^jhjk, >-^*5J:^/*^@^ffiv^w^^-e^5 0 



20 



15 ^ 



m L,nz>mm&&m-rz> uv\ asanas u-cttwciRfcsjT/fcv^ 



&fc kjwhl fcfcau ■wasit^ 
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n—7K ^v~t V thJkmrsv?^^ (HSA) , -^~h-VK v^tf 

10 TP >Ow^-<— x h ft Z<DW&fl t VXmMirZ> - £ 5» 

) 



■ ■< »■ 
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■ 

-So 
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42 

% ^ t&x*% z> 0 ^ut, ^mmmmt, m&xh#mmmt\,xhtmx% 
fe*^&*w%<o£wmnw-*m^x\^<Dx, *wx<Dm£*W£^x\^£ 

m 

mmm 

(i) 

(l) ^m^^^to 

(GENU pectin USP-H, CP Kelco |±) 5 g 90v 
o 1 ? / — A-TteSifc (10 0%^?/ -/K fP^fe^X|ll±M) 5 0 0 m L 



WO 2004/081055 . PCT/JP2004/001958 

43 



HI. OKWffiBEU 2 5°CX* 



(2) gtMfcTA-t^St^fiM 

(I) - (1) try**^*. bT/VP^^M^^^ (t7/^yfFCH 

-150. *B*tfc) CD - (i) *W«:fTV\ ^St7 



tt, 2 5 C^?2BfW 



(3) gm^M^^^^^A (ilCMf^b7^A) OP 
•7*=¥^ h7y (Dextran T— 4 CK Amershara Biosciences -14. ^K^^H" 
t 4 0, 0 00) 2 0g^^7 5mLW^fci, 4 5 %*MMfctf- h !> 
*-Mc|gSfc (W/V) WcSMfctf" M> m^mT.mm) 5 0mL£«] 

V) * fp3t|*SSI*ttS) 7 5 mL S^OUT. 2 5°CT' 1 8 

25^2 mm ut. R*s««sr 9 o v o 1 -;wj«£ (100% 

Ifcbfc. 9 0 v o 1 %=c*7-A*#»3 L*ttfflfC#fcilfctW«S*»^ 



(4) I^gCM^f-* fyVB^ 
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(Dextran T-5 00, Amershara Biosciences Jt* 1 ?*^^* 5 0 0, 0 

0 0) l 0 g Lfc£JWWu (I) - (3) *F!*K:fTV\ ilCMf^^ 
(5) Si*;^^^^/^^ (B@CM^7^) £>fSM 

5 (I) - (3) O7^F7V2 0g^ (PI -2 0, flcJSCtfc) 1 

0 g ££35 LfcEW*, ( I ) - ( 3 ) JHHHcfrV \ iiCM7";l^7 ^SrlUM 

(!) _ (J) ~ (5) X'#^tL^^#^oV^. ^.tb^©*^^^ 
10 fc^V^^i7J^^iX^^/^S^* : S:^Tofc:o J^#«F0. 2g (A (g) ) £ 
##0, 0. lmo 17AtK^2 OmLi: 8 0 v o 1 

y — Ackigtt lOmLi: O jS^SSJK^^JP U 2 5tT'3 B#ra«# bfc 0 # h ft 
1t&fc\Zs $b?fM tttl. 0 %:7 * 7 — yP7 ^WV (W/V) /90vo 

1 / — /V 7 Jq«&- 3 ?T£^P U 0 . 0 5 m o 1 /-LmfeZtiZM LT^S 
15 3S5?BSSr : f?V\ 0. 0 5mol/Li»©tM (VI mL) SrSfl^l/fc. (7x 

i(C LT^Torc^7 ^y "CO 0 . 0 5mo 1 /LflfcBfttf>l£ffl4 (V0 mL) SrSO 



^36052* (Bmmo l/g) £^fflLfc 0 ft*5* feJIL-fcO. lmol/L 

■ 

20 zkSHb**" h y !>^7W^x 0 . 0 5 m o 1 /L»©Aft(ix i felt 1 . OOt 
B= (V,-V,)X0. 1-5- A (1) 
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A : JB0|6*#aw>K* ( g ) 

B : #/Utf*i'3tt&Tf$Art&i'*7/l4&25A (mmo l/g) 





<£>c^H (mmo l/g) 




1.4 0 




2.15 




1. 0 1 


CMt^ h7>B 


0.2 9 


CM^Jl/7> 


1.2 8 



on) ?g^;*-7vWfc#$f <&m 



ttSTOJiiN-t Kd^^'>W5 K (NHS) (^fclfc^XHtlig) N 



(edo (fp^^x^t±^) £<£/su ?st^^x/wb#$t &mmmm 

m 

(I) — (1) (T?!^-^^^-^ (^7/V^= a rv'Sftl . 4 0 mmo l/g) 2. 
Og^, DMSO200g \Z& U 25 °CT? 1 5 0#P*O3I# tt^f Lft 0 ^(D 
% s NHSO. 3 2 2g (2. 80mmol) iEDCO. 5 3 6 g (2. 80 
mmo 1) ^^PLT, 2 5 *CT 2 4 B#^il# Ufc„ ^/&^&&7KT-fc h V 
(fP7tMmx^±M) 2LtiTU P^|n-bMV^T^TtH^trII]il5lbfc 0 
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9s m^^TMt^^^mm^tco z/x&j;mr/xcD)tteTiB 

Z/X=l. 0, Y/X=l. 0 

(I) — (2) (DWM kT/Vn^i (^7/V#df-v'^42. 1 5mmo 1/ g) 
2. Ogt DMSO200g t^PU 2 5°CT' 1 5 B#P^^bT^?bfc 0 
•^rtf)^ NHSO. 5 7 5 g (5. Omm o 1) iEDCO. 958g (5. 0 
mmol) Sr»UT. 2 5^24HF»tfc 0 ^S^Sr^tfvl^-x 

rb7tKP77y Of D^IiHf) 1 L bT# htitc^fW,^^ 
bT. ^f^ibfco r^i!9s ^H4^x/WbtT^nV^fiMb/Co Z 
/X*5«tD?Y/'XOit^TIBOii 9 -C'fc^c 
Z/X=l. 0. Y/X=l. 0 

(D _ ( 3 ) (^I^CMf^b^^A (7J^^^^S*1. 0 1m 
mol/g) 2. Og^ DMSO2 0 0g»U 1 0 0 "CC 1 5 0#TO # 
bT^fbfCo NHS 2. 3 2 5 g (20. 2mmol) £EDC1. 

1 6 2 g (6. 0 6mmo 1) £^JPbT, 2 5tt2 4B#r«^bfd 0 RiSSS 

tfyiL Srftffi bT# bti^m^^Sfe^ b-C, MEEi» bfc 0 <fc <9 , 

Stt^TvHfcCMx^* hv^Al £USMbfc 0 Z/X&JztFY/XOJtteT 



10 



15 
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Z/X=3. 0, Y/X=10 

mMm 4 ) mfe=-*7-Mk cm^^ k ? >- a 2 

EDCl. 162g (6. 06mmol) Sr. EDC1. 9 3 6 g (10. 1 



mm 



o l) WcWIi (i) - (3) £ \ m&^x-rMkc 



5 M7^b7^A2«U„ Z/XfeitfY/XOJfcttTIBOaiO-efcS. 
Z/X=5. 0, Y/X=10 

EDCl. 162g (6. 06mmol) £r> ED C 2 . 3 2 5g (20. 2 



mm 



o 1) KmiVftm-^ ( I ) - (3) £: IUHIWtV \ ?S*fe^;*7vWb 



CMf^ h7yA3 £rf§M Lfc„ z/X*3«}:U ? Y/xrojt«TIH(D®l9T*&^ 

Z/X= 1 0, Y/X= 1 0 



(HJfe^J6) ffittx^f/WbCMf^ h7^B©il 

(D _ ( 4 ) ©gggCMf*^;* h^^B (jJA'tf*^'* ?W2i*0 . 29m 
aol/g) 2. Og^ DMSO2 0 0g»U lOOtTlSBlW 



Lt^Lfc. ^ NHS1. 12g (5. 8mmol) £EDC0. 3 3 
3g (2. 9mmol) SrSSbOl/C, 2 5TCT?2 4«fflHW i U^ R«»»«r* 



20 -C$>5 



Z/X=5. 0, Y/X= 1 0 
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(I) - (5) (DW^tl C MZfjVy 1/ (ZuVigSri/t'J-jVgAl. 2 8mmol 
/g) 2. Og^ DMSO2 0 0 g»U 1 0 0 °CT? 1 5 B#F«# tT^ 
M^fco NHSO. 2 9 4 g (2. 5 6mmol) t EDC 0. 49 1 

g (2. 5 6mmol) &S&nl/T\ 2 5 'CT* 2 4 Ut 0 KJ*3§ifc&*S 

Z/X=0. 5, Y/X=l. 0 

(iv) m^^TMt^m i^^mm ©nhs3*a4*©#hj 

* 

N-tKB^^VW5K (NHS) WtiiSr ffr&1~ o #\ 0. 1, 

0. 2, 0. 5, 1. 0, 2. 5, 5. 0, 1 OmM©NHS»^il 
Lfco #NHS^2p7K^lmLtC N 2 N*SMfr^ h !J 5^7k*S?£ 0 . 2mL£ 
aSbBU 6 0°CT^P^bXl 0#TO#bfdo 0. 8 5Ntttl. 5m 

Ls &£Xfi0. 0 5%FeCl 3 /lNll»t0. 7 5mL&^tJPU ftftft 
m^xmL&'& 5 0 0 nm©S^«lfc (F e C 1 , % ftHttmi. 

Y=aX + ^ (2) 
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X : NHSlg (mM) 

a = 0. 102 
j3 = 0 . 0 13 8 (-gO it) 
r = 0 . 9 9 1 (jfcB&WO 
K3teA«r5nt-*W*ttfcX (mM) t^tt, MM^m^A (3. 4 5m 
L) SrSIJM'S^'^ ft&OtW+^NHSiSM"* (Cmmo l) 

£££y i~7 <Dm&=c-XT/\4t&* 0 . 0 1 g V) ^ lmLt 

SrSfebnu-c. 6otT*ittio^F*^To^ £ia£-cfci£UfctK o. 

ffiVNT>F»*S:B**Ufc*, 0. 0 5%FeCl,/lN«DW«0. 7 5mL 

«r«a»U-C «[*5 0 0nmK:*5»t«!R3teA«rW*l-*^ ®#£^» s > NH 
S^ip^^^^5mM^B#<^®^iSr_blHlS^t{^ *feK"t?«^Ufe (#3R 

tt*H) , IWBNHS«e»ffli-6«* (2) ** Uffl UT9bfe«WE«J: 9 . » 

ttx^f/H^^NH SStti (Cmmo l) 4r»ttlb^, ^V^T, TlBtf> 

2 M\^i~c 

NHSW (%) = { (CXH) /0. 0 1} /BX100 (3) 

B : ffl&L^Mk^<OWM&W;*<Di£$;V7S*ism-§L (mmo l/g) 
C : SH4a:^/mi#*I^NHSS^^r4 (mmo 1 ) 
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NHS 




mm 








Z/X 


Y/X 
















(%) 


(+/-) 


(g/cm ! ) 


(P a) 


mm i 




1. 0 


1. 0 


2 5.7 




7 0 


6. 9 






1. 0 


1. 0 


8. 4 


+ 


5 0 


4. 9 


mm 3 


CMr^ h9>A 


3. 0 

* 


1 0 


2 7.7 


+ 


8 5 


8. 3 


mkM4 


CMr^^ h7>A 


5. 0. 


1 0 


2 9.7 


+ 


9 0 


8. 8 




CMf^ h 7>A 


1 0 


1 0 


3 2.7 


+ 


10 0 


9. 8 


mm 6 




5. 0 


1 0 


15.3 


+ 


12 0 


1 2 






0. 5 


1. 0 


7. 8 




8 0 


7. 8 



(v) m^^Mk^BMW(DU^%m i & 

bfc 0 til OmL©i#l^f (7^LT-1 5 10 0, 7Vl^r*±S!D 
M N ^tt^*-7vWb#*£0. 2gM!)> feK 1 mL LT^-^bfc 0 & 

f£ % p HP^lli LT 8 . 3 h V ?J*7k$gWt (W/V) C&ifcfc* 

hy £ A N f U%mMT.m±M) lmL (pH8. 3) »u '^f ^^t 
— (MT- 3 1s -t^ Y^miM) £:JlVva&2, OOOrp mt* 1 ^MHJft^ 

(+) J i:¥iJ^bfc 0 aS*&±IB# 2 *l!^t". 

(VI) St^^x/Wb^^^*^^^ 

MM®} 1 — 7 (om^^Mh^W^(o^m^^m.i-^ fcfcx 3 — ^ 

»^^**btR»bfc*f»^A fcflUBLT in vitro g^Ff* 
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10 



15 



20 



>— o 



„ 1 cmX 1 c m^^l^Lfc, 



7 9VWfc#«F 0 . 2 g !)> MtK 1 m L (C^? LTfl 



®J Vtzmm 1 0 0 ju L SrfiJPtffiKitt* U 8 . 3 %^SfcdcSH" h P ? A* 

^ (w/v) i o * l SrSSto vriffi# ut. ^±m % %\\<Dmmw:-7*&&: 



fr^fr^ 50gf/cm 2 Oft 4 . 9Pa) <DffiM% 1 #IHW»tf\ i^ N ~C 5 # 



0 0 mm/in i nX\ W*\s1t2&0ffl&^*&i&iSttttEttfott\ 



; wj i - 

TK^hP fP^mX^liB) (pH8. 3) Sr.' lmo 1 /L Pilfer 

^ # atK^ (P ^mz:-^ h y fn^«xHt±M) (p H 9 . l) 

Sr^LTV^c (+) o 

lmo \/-LV^-i-hV $J*7}$m (pH9. 1) 10/iLI^Il 

i 

1 1 5 g/cm ! =l 1. 3 Pa, 95g/cm 2 =9. 4Pat?feofc 0 



(yd) g>mmj$Mo<oM 
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Hi(£0)J 1 (Dfefe^XT-Mt^t 0 . 2 g 19 > fcfok 1 m L fci^JI] UB 

y A-Hbtfy =sl^-u^^]) n — )V (PEG) EiSMfc (fy7 7^hPTE-l 
5 OTSH, S*^^*1 0, 0 0 0, B*m&±M) 0. 2 g > 8. 

3 !7 AtK^ (W/V ) 1 m L (pH8. 3 ) {C^fJP UBr£ L 



lU^flMbfCo tit 1 m L t iffi 1 m L IrH^ L t#3 

fs^f 5 4rfflV^*b 2 , 0 0 0 r p m-eS 1 ^MSffi^bfc ^^5, 



10 rt$gu&«#fc|#& (#7X^) Kiftofc 



o 



/v-^/K y^^w^y (-y-v^^-f hhgeo-2ot 

15 EA, 0, 0 0 0, B*iM±i) «JEbfc£W3:, 



(HS^I i o ) fe&zL^-TMb^? fvi^i 3 



WO 2004/081055 PCT/JP2004/001958 

53 



^y x.*f-w9 V =»— ;MBS#ffc$r, (GENU pectin 

USP-H, CP Kelco ftM) 0. 0 2 g tUEH tmit ^ 8 t R» 

(&&ffl i 2 ) x/Hb^^^ h7^Ai m$Pfo 1 

3 Offitt^^X/WbT*^ h7^Al 0 . 2 g t) > i*lmL 

oi y ^ y J — /v§JzK y ac^- y =3— )\> (PEG) W&fe (MA^P^^T 



2 0, 0 0 0 , T Poly (ethylene Glycol) Chemistry: Biotechnical and 
Biomedical Applications, J Milton Harris g|, Plenum Press, NY (1992) J 

io m) o . 2 g ^ 9,8.3 %mwtft.M~r vv ? j»&&m (w/v) 1 m l 

(pH8. 3) m^DPUft^tt, BJfc&SWKLfc:,, l*tf^lmLiSil 



lmL 



15 (H«iJ l 3 ) ffii^xTM&r** h7^Al 



3 ©JS^c^/Wt^*^* b 7 1 0 . 2 g tr^F^ 9 . *fok 1 m L 

^jxy^y /^^y^ix^^y =— (peg) flNHfc Cfi*¥*S^^ 

1 0, 0 0 0 , r Poly (ethylene Glycol) Chemistry: Biotechnical and 
20 Biomedical Applications, J Milton Harris M, Plenum Press, NY (1992) J 

0. 2g^W^ 8. 3 %&mfoflti- h V $J*7km& (W/V) lmL 



(pH8. 3) ^ObDL^bT, «£«Lfc 0 WMfffcliSKlmLfcBH 
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mmm 1 4 ) m\k.^ TMty* h v >- a i 3 

• 

i] 3 ©^trfc^TvWbx^ h "7 1 0 . 2 g !9 , t^tK 1 niL 



^a:y^y h—zV-M^y^^W^^y =— A* (PEG) f§3l# (fi*^^* 
2 0, 0 0 0 > r Poly (ethylene Glycol) Chemistry: Biotechnical and 
Biomedical Applications, J Milton Harris Hi, Plenum Press, NY (1992) J # 

io i) o. 2 g t> s 8 . 3 %mwt7kmi- h v $ j*7kmm (w/ v) 1 m l 

(pH8. 3) l^mto U^bT, ©J^SrWBK Ufe. WMPKl^ft 1 m L £ gij?£ 
«M4£r^ bTV & b KlWfcW 5 ^rlh-Sr^ V 2 , OOOrp mTS( 



15 (JU&fl&ll 5) ^tt^X/^/V^i/i 

»J 7 ©gtt^^TVWfcTVv^ ^ 0 . 2 g "9 . ffck l ml \z.Wn ua 
•nix, iSSrWitfcc Sfe 4 oo»r 5 y S^rttS^^x y ^ y 

h y rc^ v is? V = —/V (PEG) ff&ft: OttW^T* 20, 00 

0 % r Poly (ethylene Glycol) Chemistry: Biotechnical and Biomedical 
20 Applications, J Milton Harris M, Plenum Press, NY (1992) J 0. 2g 

8. 3 %mWtfr&f h V V J»7kmWi (W/V) lmL (pH8. 3) 
teSSflD Uft£ bT. VJffi^n! bfc 0 MMPte^K 1 m L t mm. 1 m L b 
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(VI) ^^-^TMt^W:^^^-. 



'fz^S^ ( 1 ) 



meg 8~n <D*wA<Dmmm<ommmzmmi- (vi) * w 



il 8 ~ 1 1 



(-bt % in vitro ^^^^^trofdo 

« 









1 WmMM 


(g/cm 2 ) 


(P a) 




mmm i 


PEG^ 


8 2 


8. 0 


ntMM 9 


i 




10 5 


1 0 


^i£#>J 1 o 


Hi&^i i 




12 0 


1 2 


mmm 1 1 


mmm i 




9 8 


9. 6 



(VI) m&^xTMk^ : &s& ! ® (D '- 



fMiil^ ( 2 ) 



mm 2~i 5<D*&w<D&mz&w<»&^ m *^^% fc ® 

D^UbT, in vitro **W***Tofc. Wfc«l 2~1 5 



(VI) i 




■ 
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it 






(g/cm J ) 


(Pa) 






i%ft¥A20, 000) 


103 


10. 1 

• 






*&^S10, 000) 


86 


8. 4 






4 oO^CldTS/g^ 
i£#^*20, 000) 


98 


9. 6 






^#^420, 000) 


128 


12. 6 



(ix) EsWBtettH-oaiSft 

(HWJ 1 6 ) 

( i ) m&^xTMk'*? i 

IQfte^J 1 tf^t^^T^Wk^ 0 . 2 g #fok lmL ^r^O U*S-£- UT 

tf- h y (W/V) Srp H 



fc5zk*g$£*£&£ Lfc. 8. 3%. 



)J1 7) 



(; 



(2) f^^^/Wfc^^fc^tf^^^*** 2 
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^xi) 7s ]} h— jvw$ V ^f-\s~ytf V =*— frWIMW 0 . 2 g ^ 8 . 

3 %l?m7mi- h V V J*7ti£&L CW/V) 1 m L fc^P Uft£ LT* ©Tk^S: 
5 (»J 1 8 ) 

ttzim^tco mmmz.rn.fa a^LTttffirs 
10 (m^j 1 9 ) 

5gi, glJfcJES^tfc 8 . 3 h i J ^^7kSP?R (W/V) 10 0m 

15 T<SWIH-<5 So 
(IUfe0iJ 2 0) 

(5) ^^xTMk^f^fr^i^h&m^tBM^ZXJfry M 

1 (D^^^^Mt^ f-XO 5 %7K^^ (W/ V) 3 0 m L £rfi§g U 
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!>atK®?S (w/v) ^Mtsr btf-ezz* 



!l 2 1 ) 



G 

(6) ^x^T^W^^^^^ifV-httEi^f^i^y t^2 
lO OmL Ltn-r >r ^^^H L/c n o JivW^ fn^M^X 



10 l 2 5 °C-e 3 ftnajSLtt bfc 0 rfrfc: i «9 s J&tfcMTvWb 

MJ (W/V) lmLi, fusSiX— h 



JBlt£*L7fc8. 3% 

15 5lLl»K:^-b4fcE*ffiA!!li*t«rWW , »t, 8. 3 %^^tK^ b V V AtK^ 
(X) /hft*& £JB V >ytJhikttf MM 

SD^^iy h (J c 1 : SD, P^VTU^) Sr^T^-A- (H*^-f 
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m2m>bmbfrt££?\^ *&w<D&%mm& (n»<ii~7) -era, %m 

3mt)K 5 0-1 2 0 (g/cm 2 ) X\ 5l3t> ltiL#\ E^/S^gOi: 
5 febtbTV^ 3 0~1 5 0 (g/cm 2 ) <£>gQBf-£>5o Z.<D£?t£m& 
^#^#^^5 0-12 0 (g/cm 2 ) ©©IttAoTV^o KtiHR:^ 

^mco^mm^ (mmms~ is) ^ ^t&t^s 2-128 (g/cm 
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ft * (O $£ 



i. ^mmmx^t^ m^m^mmt^jt^^ zm^^^mz'pft 



3. Sut5^^^«^^#:^ffi<D?§'lfeK^^ST*fe 9 s BtH5#^^f*^ 



1 5 mm ol/g ©*T~a tPlt#*g 1 ~ 5 ©V ^ftaM£lB^©2&St4£#iiF^#o 

7. mm&l&WMfcfiK #Atf*^tt£Tfi/'izt£lttArt*isr 



20 9. ttf|B?Stt^x/^ s ^A^^5iTO#^ s > ^/^^^fc^r^/Sfctt 
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5 1 1 . MmTM V 4kflrt>K pH7. 5^1 2©^lt?fc5lf^l~l 0W> 

fcte^/I^^T/l^A-g^r 0 . 1 ~ 5 mm ol/g ©*"C?^"tpW #5C 1 2 (CfB 
15 «^^tt#^p^(^M^feo 

/V^dr^T^/VS* (Xmmo l) i^U SiFlSlfcMfrg^PJ (Zmmo 1) 

o . i< (z/x) <5ot ft s Jt-ettffli-sf*** i 2 ^fc« i 3 m«aift©i4 
20 15. itrfBT#&^#^^oi»^x^J;^/^fe«^lx^%^e>{2:# 

tfft*^ 12-14 ©wf tb**^IB«fco»!3t*& 

■ 

1 6. S*3fc5l~l l^V^^^-IB^^^tt^^fr (A) 0E^HSI 



■ 
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an* (a) t $m&#M<D p Hn^ij (b) ^«#i-4#fem^o 

i 8. $ b ^iufB#$lii^ (a) w^y-^- (c) i 7fcta 

1 9. ?*#J3U~1 10V^^^d|E^<0^tt#^^*5<t^l 6~1 8 0 
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